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Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

Listing of Claims: 

1 . (Currently Amended) Apparatus for measuring the instantaneous distance between the 
stern of a vessel (A) and a fixed structure <BrG} such as a quay, jetty, landing stage or the like, 
during a reversing operation for docking alongside the said fixed structure, including comprising : 

a plurality of transmitter-receiver means &Q?4fy for emitting acoustic signals in 
the form of beams (F1.F2) rearwardly from the stern and for receiving acoustic signals 
reflected by the fixed structure (BrG), wherein the number of transmitter-receiver means 
and the angle of aperture of the respective beams are such that their overall field of view 
includes substantially all the area behind the stem, and wherein each transmitter-receiver 
includes transducer means operable to convert first input electrical signals into output 
acoustic signals and to convert reflected acoustic signals into second electrical signals to 
supply to electronic processing means; 



for 



electronic processing means coupled electrically to the transmitter-receiver means 
supplying the said first electrical signals cyclically to the said transducer 

means, 

receiving the said second electrical signals converted from reflected 
acoustic signals, and 

determining the instantaneous distance between the vessel and the fixed 
structure on the basis of first and second electrical signals; 
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visual and/or acoustic signalling means coupled to the electronic processing 
means for producing a visual and/or acoustic signal in real time indicating the determined 
instantaneous distance; 

at least one first lons-ranee transmitt er-receiver unit for emitting a first output 
amiistic signal in the fo rm of a beam with a ranee of around 7-15 metres; 

at least one second short-range transmitter-receiv er unit for emitting, an output 
ar.niistic signal in the form of abeam with abeam angle greater th an 20° and preferably , 
nf around 60-120°: 

wherein the plurality nf transmitter -receiver means comprise: 

■a plurality of first lona-ranae transmiTter-r eceiver units, mounted aligned. 
in at least one longitudinal vertical plane o n the stem of the vessel so as to direct 
rearwardlv a corresponding plurality o f first conical beams with substantially 
horizontal axes, parallel to one another in at least one longitudinal vert ical planer 
and 

a plurality of ffecond short-range trans m itter-receiver units mounted on the. 
stem of the vessel and aliened in a horizontal plane so as to direct a corresponding 
plurality of second conical beams with sub stantially horizontal axes, parallel to. 
one another in at least o ne substantially horizontal plane. 

2. (Cancelled) 

3 . (Currently Amended) Apparatus according to Claim 2, in whioh Claim, \, wherein the 
said first transmitter-receiver unit is operable to emit a first output acoustic signal in the 
form of a beam (£4) with a narrow beam angles (a), of around 8-20°. 

3 
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(Cancelled) 



5. (Currently Amended) Apparatus according to Claim 1, in which Claim 1 , wherein the 
said second transmitter-receiver unit (30) is operable to emit a second output acoustic signal in 
the form of a beam (F3) with a short-range of around 1-2 metres. 

6-7. (Cancelled) 

8. (Currently Amended) Apparatus according to Clai m 7 Claim_l, wherein the first long- 
range transmitter-receiver units £W) are mounted aligned in a longitudinal vertical plane passing 
through the centre line of the vessel. 

9. (Currently Amended) Apparatus according to Claim 7 Claim 1, wherein the second 
short-range transmitter-receiver units (30) are mounted to the side of the first units ftO). 

10. (C urrcntly Amended) Apparatus according to Claim 6, including: 

Ap paratus for measuring the instantaneou s distance between the stern of a vessel and a 
fixed structure such as a quay, iettv. landing stage o r the like, during a reversing operation for 
docking alongside the fixed structure, the apparatus comprising: 

a plurality of transmitter-receiver means for em itting acoustic signals in the form. 
of beams rearwardlv from the stem and for r eceiving acoustic signals reflected by the. 
fixed structure, wherein the num ber of transmitter-receiver means and the anele_of 
anerture of the respective beams are such tha t their overall field of view includes 
substantially all the area behind the stern, and wherein e ach transmitter-receiver includes 
transducer means operable to convert first in put electrical signals into output acoustic 
si gnals and to convert reflected acoustic si gnals into second electrical signals to supply to. 
electronic processing means; 
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electronic processing means coupled e lectrically to The transmitter-rec&iyer means , 

for 

supplying the first electrical signals c yclically to the transducer mean?, 
receiving the second electrical signals c o nverted from reflected acoustic signals, 

and 

determining the instantaneous distance b e tween the vessel and the fixed structure 
on the basis of first and second electr ical signals; 

visual and/or acoustic signalling means coupled to the electronic processing 
means foT producing a visual and/or acousti c signal in real time indicating the determined 
instantaneous distance; 

at least one first long-range transmitter-receiver unit fo r emitting a first output 
acoustic sienal in the form of a beam with a range of around 7-1 5 metres; and 

at least one second short-range transmitter-receiv er unit for emitting an output. 
acoustic signal in the form of a beam with a b e am angle greater than 20° and preferably 
of around 60-120°: 

at least one short-range transmitter-receiver unit <30) mounted on the stern of the 
vessel for directing at least one second output acoustic signal reearwardly in the form of a 
beam fF3) with abeam angle f#) greater than 20° along a rearward longitudinal path, and 

a first and a second series of first long-range transmitter-receiver units fW), 
mounted on the stem of the vessel aligned in two longitudinal vertical planes, to either 
side of the second unit {30} so as to direct rearwardly two corresponding scries of first 
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conical beams (£4} with substantially horizontal axes, parallel to one another in the 
longitudinal vertical planes. 

1 1 . (Currently Amended) Apparatus according to Cl aim 2 Claim 1, including: 

a first series of long-range transmitter-receiver units (W) mounted on the stem of the 
vessel and spaced vertically, and 

a second series of long-range transmitter-receiver units (W) mounted on the stern of the 
vessel and spaced laterally. 

12. (Currently Amended) Apparatus according to Claim 1 1 , including: 

a first series of long-range transmitter-receiver units aligned along a central 
longitudinal vertical plane, and 

a second series of long-range transmitter-receiver units (W) aligned in a horizontal plane. 

1 3 . (Currently Amended) Apparatus according to Claim 1 , wherein the transmitter-receiver 
units include at least one transmitter-receiver (10, 20) operable to emit an output acoustic signal 
in the form of a conical beam (Fl , 

1 4. (Currently Amended) Apparatus according to Claim 1 , wherein the transmitter-receiver 
units include at least one transmitter-receiver (10, 20) operable to emit an output acoustic signal 
in the form of a beam f Pl , F2) with different beam angles in the vertical plane from the 
horizontal plane. 

1 5 (Currentl y Amended) Apparatus according lo Claim 1 4, in which the transmitter-receiver 
units include at least one long-range transmitter-receiver unit operable to emit an acoustic 
Signal in the form of a beam (F4) with a wider beam angle in a vertical plane and a narrower 
beam angle in a horizontal plane. 
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16. (Currently Amended) Apparatus according to Claim 1 , wherein the transmitter-receiver 
units HQ, 20) are operable to emit acoustic signals in the form of beams &h F2) in configuration 
which is symmetrical relative to a longitudinal vertical plane passing through the centreline of 
the vessel. 
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